A major feature of the energy spectrum of the cosmic radiation above 10 19 eV is the increasing fraction of heavy nuclei with respect to light nuclei. This fact, along with other simple assumptions, is adopted to calculate the energy spectrum of the cosmic radiation up to 2.4×10 21 eV. The predicted spectrum maintains the index of 2.67 observed at lower energies which is the basic, known, empirical well-assessed feature of the physical mechanism accelerating cosmic rays in the Galaxy. Indeed above 10 19 eV the injection of nuclei is inhibited by some filter and this inhibition causes a staircase profile of the energy spectrum.
Introduction
In the year 2007 came to light the unexpected and severe result [1] that a large fraction of the cosmic radiation above the ankle energy of 3.1×10
18 eV consisted of heavy nuclei and not only of proton and Helium. The outcome was confirmed by another two independent methods of measurements [2, 3] Galaxy and hypothetical cosmological protons will be decelerated via photopion reactions, ultimately stranded in local ambients without intercepting terrestrial instruments.
According to this study the increasing fraction of heavy nuclei above 10 19 eV observed by TA and Auger experiments (see figure 3 ) will continue as energy ascends, becoming irresistible; for example, above the energy of 6.76×10 20 eV the cosmic radiation is expected to consist only of nuclei heavier than Iron. Nuclei are predicted to disappear from the cosmic-ray flux because the injection to the acceleration process is inhibited by a filtering process, or something equivalent to a filtering process, operating at the galactic sources. The sieve does initiate at the energy of 2.6×10 19 eV [4] . The Galactic sources are located in the cold boundaries wrapping up the H II regions embedded in the O B star associations of the Milky Way Galaxy (as it will be described in The rule governing cosmic ray abundances prior to acceleration paper in preparation).
The features of the energy spectrum above 10 19 eV
The domestic origin of ultrahigh cosmic rays has been assumed in a recent calculation [4] figure 1 (green squares) along 2 with the fluxes measured by Telescope Array [5] and Auger experiments [6] . Figure 2 shows the fluxes measured by the Fly's Eye [7] experiment that took data in the period 1997-2006 with a final exposure of 4500 km 2 /year sr and now dismantled and recycled. [5] and Auger Collaborations (blue dots) [6] are shown for comparison with the predicted spectrum. The two Auger data points at the highest energies are upper limits to the flux.
The energy spectrum in figures 1 and 2 (green squares) shows a distinctive silhouette, visible in the appropriate variables: the energy E in a linear scale and the flux multiplied by E γ which mitigates the steep fall of the spectrum with energy (E is the particle energy and γ the spectral index of 2.67). While a linear scale of energy to visualize the spectrum is rare, the multiplication of the flux by E γ with the desired γ is routine. Notice that a logarithmic scale in energy would have compressed the data points, belittling the distinctive and unique silhouette of the spectrum in the interval 10 19 -1.8×10 20 eV gleaned by the Auger apparatus [6] . The spectrum profile (green squares) is echoing the Fly's Eye Experiment (black dots) [7] in the same frame of fig. 1 abundances of quiescent interstellar atoms at the sources prior to acceleration (see figure 3 of ref. [4] ) and the universal index γ of the Galactic Accelerator (Part 3 of ref. [8] ).
Calculation details are found in a previous paper [4] and here only the basic tenets of the spectrum calculation are summarized: (1) the physical process accelerating cosmic rays takes place in the Galaxy and is not known; to designate the unknown acceleration process the term Galactic Accelerator is used.
Although the acceleration mechanism is unknown it has some identified, constrained features: (2) it delivers cosmic rays with a constant spectral index of 2.67 up to the energy of 2.4×10 21 eV. (3) The acceleration process is not localized in any celestial bodies but it is ubiquitous in the Galactic volume.
The event suppression in the spectrum discovered by the HiRes Group in 2004 [9] is interpreted as the maximum energy attainable by protons in the Galaxy. The physical mechanism causing the break is called LIGA effect (for Lack of particle Injection to the Galactic Accelerator ). All the important tenets above are nested in a reasoning (Section 3, ref. [4] ) leading to the predicted spectrum shown in figure 1 and 2 .
The interpolation of the spectral break [9] above 3×10 19 eV via a power law with a single ultrasoft slope, (≈ 3.5-5.5) has been performed by HiRes, Auger
and TA experiments in the investigation of the highest energy cosmic-ray events, a few dozens of events. According to these three groups, as explicitly stated in many papers, the break interpolation via an ultrasoft index proves the existence the hypothetical GZK effect. But this interpretation plainly conflicts with the experimental data reported by the same experiments as described a few years ago [10] .
Empirical basis of the calculation of the energy spectrum
The derivation of the computed spectrum (green squares in figure 1 In essential terms, the TA and HiRes Groups affirm the contrary of the assertion (A) e. g. almost all cosmic rays are protons with no evolution of the chemical composition toward heavy nuclei. Explicit awareness of this assertion is ref. [14] ).
From these premises an unequivocal conclusion on the tendency of the chemical composition is neither easy nor restful because the only florescence instrument which can compete with the exposures of Auger detector is that operated by the TA Group. As it will emerge in a moment the moot point hinges on the simulation codes of atmospheric cascades and not on the X max data themselves. eV. In fact many experiments around 10 17.5 eV reported a dominant fractions of heavy nuclei including HiRes-MIA [18] and HiRes detectors [19] . Secondly, detailed calculations giving nuclear species versus energy in the interval 10
17
-10 19 eV thoroughly disagree with Auger data of the year 2013 (see Figure 4 and 7 of ref. [20] ). 
Premises of the spectrum calculation and their empirical basis
The domestic origin of cosmic rays up to very high energy, 10 20 eV and above, is not a predominant concept recurrent in the present and past literature [8] . As a consequence, it is useful to enumerate those facts suggesting that ultrahigh cosmic rays are galactic. The first one is the heavy composition of the cosmic radiation above 2. No celestial bodies within 25 Mpc from the Earth, believed to be potential cosmic-ray sources, intercept the backward extrapolated trajectories of the most energetic cosmic rays as charted by many measurements with fairly good resolutions (see, for example, ref. [23] ). This assertion becomes highly constraining, imperious, by the absence of a correlation between the direction of Virgo cluster of galaxies and arrival directions of ultrahigh cosmic rays.
For sake of completeness, another important hypothesis of the calculation, designated as assumption (B) in the preceding paper [4] , is mentioned. It regards the existence of the spectral break discovered by HiRes Collaboration in 2004 [9] . Presently it has an undisputed, well assessed, empirical evidence and no data scrutiny is necessary.
Concluding remarks
As argued in Sections 3 and 4 the hypotheses of the calculation of the cosmic ray-spectrum above 10 19 eV [4] are empirically founded and dodge the dominant, toxic theoretical prejudice [8] .
The predicted spectrum shown in figure 1 is above the predicted spectrum up to the maximum energy of 3×10 20 eV.
According to this study, the existence of a fifth stigma in the cosmic-ray spectrum is correctly interpreted assuming the existence of a preferential selection mechanism which sieves quiescent particles in the interstellar medium prior to acceleration. More precisely, the mechanism is expected to operate in the cold interstellar territories surrounding the H II regions inside the O B star associations of the Milky Way Galaxy. In previous papers [4, 10] this filtering effect was termed Lack of particle Injection to the Galactic Accelerator (concisely, liga effect) and the particular energy where the liga effect materializes designated by E L .
In the near future a conclusive validation of the predicted spectrum of Fig. 1, besides precise and reliable measurements of the fluxes, could come from the measurements of the chemical composition above 10 20 eV. At the energy of 6.76×10 20 eV the atmospheric depth X max is predicted to lie below the theoretical Fe rail (imagine fig. 3 , with extrapolated rails up to 10 21 eV ) since no nucleus lighter than Iron composes the cosmic radiation above this energy.
